the main stimulus, which comes from either the nearby voltage sensor domain or from a distal part of the C-terminus. C-terminal domains of Kv channels are indeed critical for the modulation of channel gating by signal transduction elements (Barros et al., 2012) . These two categories may also be related with the intrinsic properties of the pore mentioned above (Vardanyan and Pongs, 2012 ).
-hERG is a very peculiar channel with slow activation gate and fast inactivation gate. Several molecular mechanisms (differences in voltage sensor dynamics, in the strength of S4-S5/S6 coupling, modulatory role of the N-and C-termini) may be at the origin of that peculiar behavior (Cheng and Claydon, 2012) .
Finally, in addition to the pore forming subunits, membrane lipids (Choveau et al., 2012; Moreno et al., 2012; Rodríguez Menchaca et al., 2012) , intracellular ions (Goodchild and Fedida, 2012) , and β-subunits (Sun et al., 2012 ) that can associate with multiple stoichiometry (Wrobel et al., 2012) also modulate the channel voltage-dependency.
We hope that this series of reviews will bring researcher in the field (electrophysiologists, biochemists, modelers), a compendium of the knowledge gathered so far on the complex mechanisms of ion channel/enzyme voltage-dependency.
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